
IMPACT SOUND INSULATION

Field of the Invention

The invention is directed to sound insulating material for use in flooring. In particular, a

sound insulating material which exhibits the strength characteristics required to properly support

the decorative top layer of the flooring.

Background of the Invention

Ceramic, masonry, and wood tiles have been used for many years in the construction

industry. These materials are used for many reasons including strength, durability, and

appearance. However, despite their numerous desirable qualities, these materials typically

exhibit poor acoustic properties. Poor sound or acoustic properties are extremely undesirable in

all structure, but in particular in high-rise buildings which are used as office buildings, hotels,

apartments, and the like. As the occupants ofone floor do not want to be disturbed from the

occupants of the floor above, it is typical to add insulating material between the subfloor and the

decorative tiles. In fact, standards have been developed and modified to insure that sound is not

transmitted. The ASTM Impact Sound related tests are E492-90 and E 989-89. Where noise

codes exist, generally IIC50 is specified. These apply to either finished floors ofwood, ceramic,

tile, stone, marble, vinyl, carpet, laminate, or floating floors of gypsum, lightweight concrete,

mortar beds, plywood, and backer board.

While the insulating material of the prior art dampens the impact sound transmission,

several disadvantages have been associated with the use of the insulating material. There are

currently a variety of impact sound insulating materials which achieve the impact sound
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dampening required. It is typical for these materials to utilize numerous air-filled cells, such as

foams, a honeycomb construction, one or more fibrous layers, or a combination ofthese

constructions. All ofthese have problems associated therewith. Increased thickness associated

with these materials is a significant problem. The thicker the material, the greater thickness of

5 the floor. Moreover, the increased thickness of the floor increases the overall height required for

the building, thereby significantly increasing the cost ofmaterials and construction.

Additionally, as many of the materials are designed to reduce impact sound, the structural

stability of the material is weak. In other words, the material can easily be compressed when a

force is applied thereto. Consequently, while the materials described above work well in ceilings

l|f and walls, structural support must be added in order for the insulating materials to be used in

1 7i flooring systems. Without the support, the tiles would crack and deform as pressure is applied.

I y The introduction of the support layer further adds to the height requirements, resulting in greater

1 3 expense.

\
3 It would, therefore, be beneficial to provide an insulating member which provides the

|3 acoustic properties required while providing the structural support necessary to support the tiles,

j ^ It would also be beneficial to provide the properties needed while minimizing the height required

for the insulating member.

Summary of the Invention

20 An object ofthe present invention is to provide an insulating material for use with

decorative flooring tile and the like which minimizes the height required. Another object of the

invention is to provide an insulating material which has the acoustic properties and the strength

characteristics required to be used in a flooring system.
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These and other objects are accomplished by the flooring system described herein. The

flooring system has a subfloor, a decorative top layer, and a substrate provided therebetween.

The substrate has a top surface and an oppositely facing bottom surface. The bottom surface

positioned proximate the subfloor and the top surface is positioned proximate the decorative top

layer. Voids are provided in the substrate which extend between the top surface and the bottom

surface. The substrate is manufactured from rubber in sheets which are cut to the desired

configuration. The substrate has the strength characteristics to support the decorative layer and

prevent damage thereto and the sound dampening characteristics to provide decibel reduction

through the substrate.

The invention is also directed to a substrate for use in a flooring system which has a

subfloor and a decorative upper layer. The substrate is made in a sheet which has a bottom

surface, a top surface, side surfaces and end surfaces. The top surface and the oppositely facing

bottom surface are essentially parallel to each other and are spaced apart by the thickness of the

substrate. Voids are provided in the substrate, the voids are provided between particles of rubber

or other similar material. When the substrate is positioned between the subfloor and the

decorative top layer, the particles of rubber provide the strength required to prevent deformation

of the substrate in the direction of the thickness and the voids contribute to the sound dampening

characteristics required to provide decibel reduction across the thickness of the substrate.

Brief Description of the Drawings

FIGURE 1 is a perspective view of a substrate according to the present invention.

FIGURE 2 is a enlarged cross sectional view of the substrate ofFigure 1.
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FIGURE 3 is a cross sectional view of a flooring system in which the substrate of Figure

1 is incorporated.

Detailed Description of the Embodiment Shown

Referring to Figure 3, a flooring system 2 according to the present invention is shown.

The flooring system 2 has a base or subfloor 4. The subfloor 4 is an integral part of the building

or structure and can be in the form of a concrete slab, plywood floor, or any other known

material commonly used in the building industry. Positioned above the subfloor is a sound

absorbing substrate 6 and decorative top layer 7. The sound absorbing substrate 6 may be

affixed to the subfloor 4 and/or the decorative top layer 7 by means ofmastic or glue layers 20.

As the use ofmastics or glues are well known in the industry, a further explanation of the glue

will not be provided.

The decorative top layer may be wood, linoleum, ceramic tile, carpet, or any other known

flooring. Individual components of the decorative top layer 7 are positioned in place and secured

to each other by frictional engagement, glue, grout, or other conventional means. As decorative

flooring is commonly used, a further explanation of the specifics relating to the decorative top

layer 8 will not be provided.

Referring to Figures 1 and 2, the substrate 6 has a bottom surface 8, a top surface 10, side

surfaces 12 and end surfaces 14. The top surface 10 and the oppositely facing bottom surface 8

are essentially parallel to each other and are spaced from each other by a distance or thickness t.

The side surfaces 12 are spaced from each other and are essentially parallel to each other. End

surfaces 14 are cut to conform to the shape required for the particular application. As the

substrate is manufactured in continuous sheets, the length of the substrate will be governed by
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the particular installation. This provides maximum flexibility to the installer ofthe substrate.

The use of a continuous sheet of substrate provides advantages which will be more fully

described below. Voids 16 are provided in the substrate 6 and are randomly positioned in the

substrate. The size and configuration of respective voids is also random.

In the embodiment shown the substrate 6 is manufactured from recycled rubber. During

the manufacturing process SBR and natural rubber are mixed with a polyurethane and cured

under moderate temperature to form a large cylindrical member ofthe rubber. In order to

provide a continuous sheet of the substrate 6, the substrate 6 is cut from a cylindrical member.

As the cylindrical member is rotated, blades engage an outside layer ofthe cylindrical member

and cause the outside layer to be cut away from the cylindrical member, thereby forming a

continuous sheet of the substrate 6. This process ofmanufacturing the substrate is significantly

different than the vulcanized method generally used to manufacture substrates of this type.

Therefore, the substrate ofthe present invention has greater resiliency, as will be more fully

discussed below. Although the embodiment shown has a large percentage ofSBR rubber

therein, the substrate 6 can be made ofSBR rubber, other rubbers, or any combination thereof.

During installation ofthe flooring system, at least one continuous sheet of the substrate 6

is brought to the job and cut to the appropriate length. As the rubber material ofthe present

invention has not been vulcanized, the rubber material has the flexibility required to allow the

rubber material to be delivered in rolls of sheets. With the substrate 6 cut to the proper length,

the substrate is position over and covers the subfloor 4. As each sheet ofthe substrate 6 is

generally four feet wide, several sheets of substrate may be required to fully cover the subfloor 4.

The use of continuous sheets eliminates many of the seams found in the prior art. Previously,

individual pieces of some type of substrate would be positioned on the subfloor. The use of
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many rectangular pieces requires many seams which are difficult to align precisely, thereby

causing gaps to be provided therebetween. The use of the sheets minimizes this problem.

The substrate 6 may or may not be glued or secured to the subfloor 4. If glue or adhesive

5 or the like is to be used, the glue is generally applied to the subfloor prior to the substrate being

finally positioned thereon. As the substrate 6 is in the form of continuous sheets, the weight of

the sheets and their frictional interface with the subfloor is generally sufficient to maintain the

substrate in position, thereby eliminating the need for glue 5 or the like.

With the substrate 6 properly positioned on the subfloor 4, the decorative top layer 7 can

be installed. Depending on the material used for the decorative top layer, the material may or

may not be glued or secured to the substrate. If glue or adhesive 5 is to be used, the glue is

generally applied in small areas and the decorative top layer is installed thereon. This process is

repeated until the entire decorative top layer is installed.

In the embodiment shown, the substrate 6 has a density ofbelow 1000 kilograms per

meter cubed and a decibel reduction of approximately 20dB for a substrate having a thickness of

5 mm and 25dB for a substrate having a thickness of 10 mm. However, the density and

thickness of the substrate 6 may be varied according to the particular application. Consequently,

the density and material ofthe substrate are important to the overall effectiveness of the flooring

system. The flooring system must have the structural integrity to prevent cracking or breaking of

the decorative upper layer. Generally, in order to achieve the maximum structural integrity, the

substrate should be as rigid as possible. In fact in many of the previous flooring systems, extra

support members are provided to enhance the rigidity characteristics of the substrate. However,

the substrate must also have the ability to dampen the sound and provide the appropriate decibel

reduction. In order to achieve this result, the prior art teaches of sound dampening materials
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used in the substrate. These materials generally have air voids and the like to dampen the sound,

which lessens the rigidity of the substrate. Therefore, prior art substrates are either extremely

thick or require the use of a separate support member to provide the strength and/or sound

dampening characteristics required.

In contrast, the substrate 6 of the present invention is configured to achieve the sound

dampening and strength requirements with a relatively thin cross section and without the need

for an additional support member. As the substrate 6 is manufactured as described above, the

rubber provides the structural integrity required. Although the substrate is flexible, when a force

is applied to the top surface 10 of the substrate 6, the rubber particles 30 will compress only a

relatively small amount. Therefore, as the compression of the substrate in the y direction is not

great, the movement of the decorative upper layer 7 in the y direction is also not significant.

Consequently, the likelihood ofdamage to the upper layer because of cracking and the like is

essentially eliminated. However, the substrate 6 also has the sound dampening characteristics

required. As the manufacturing process provides random voids 16 between the particles of

rubber, the configuration of the substrate 6 dampens the sound.

The use of the substrate 6 has various advantages over the prior art. Unlike other

materials used to dampen sound, the rubber sheets are highly elastic with long lasting flexibility.

The material does not wear, harden, or grow brittle over time. Consequently, as the substrate

maintains its integrity and characteristics over time, the decorative top layer 7 does not wear as

quickly and thereby extends the life of the top layer 7.

The rubber substrate 6 is also moisture insensitive compared to other materials such as

cork. Therefore, in environments where the floor system is exposed to liquids, the performance

of the rubber substrate 6 will by unaffected by the liquid and will not degrade over time.
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As described, the use of sheets provides a solid surface on which the top layer is

positioned. In previous systems, the substrate would be made from numerous squares (or

rectangles) which would be positioned in abutting relationship. If any ofthe individual pieces

were not properly aligned, a gap or space would be provided between the pieces. With the top

layer positioned over the spaces, the spaces would not properly support the top layer, creating a

weak area in which the top layer could crack over time.

The use ofthe rubber substrate 6 also allows radiant heat to be positioned in the floor. As

the rubber is stable over a range oftemperatures, the present invention can be used with radiant

heat systems. Many other sound dampening materials would not be adaptable with radiant heat.

As the substrate does not require additional support members and as the thickness of the

substrate can be minimized to accommodate the particular application, the use ofthe substrate

minimizes the overall height of the flooring system. This can be an extremely important factor

in reducing the cost to construct a building or the like. When compared with conventional

flooring system currently used, the use of the flooring system described herein can eliminate

approximately 13 to 14 millimeters ofheight. As the thickness ofthe substrate is minimized and

as no additional members are required, the use ofthe substrate 6 reduces the space required.

This reduction ofheight required for the flooring system is particularly significant in multi-story

or high rise buildings. In these buildings, a reduction of a meter or less in height reduces the

amount ofbuilding material used and is a significant cost savings.

The foregoing illustrates some ofthe possibilities for practicing the invention. Many

other embodiments are possible within the scope and spirit of the invention. It is, therefore,

intended that the foregoing description be regarded as illustrative rather than limiting, and that
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the scope ofthe invention is given by the appended claims together with their full range of

equivalents.
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